THE BRITISH JOURNAL OF OPHTHALMOLOGY examination. Recently, Wagener in 81 cases of neuroretinitis has seen 21 which had a normal kidney function (25 per cent.) while only six showed a normal-arterial appearance. In fact, these vascular lesions are not seen in every case. Leber even, objected to v. Michel's theory, the absence of any correspondence between the retinal and the general arteriosclerosis, considering the first rather as a result of the disease than as a cause. He pointed out also, the lack of parallelism between the territories of distribution in the retina, of the sclerosis and the parenchymal lesions. In his report to the French Ophthalmological Congress in 1912, RochonDuvigneaud concluded' against the arteriosclerotic theory. Recently, Kalt has published a new observation of neuroretinitis, in which he could not demonstrate any arterial lesion.
Such objections are avoided by those who admit that retinitis is due to a simple functional circulatory trouble, in connection with local or general hypertension. The importance of hypertension cannot easily be overlooked, because it appears to be one of the most frequent symptoms associated with neuroretinitis. Among our own observations we have met it 24 times in 29 cases. The same conclusion appears from larger statistics. (Wagener, Kollert.) Kollert (Chabanier, Charlin, Barlow.) In our own cases we could not find it always. Should we admit in such circumstances Kollert's view that hypertension had existed previously and had disappeared? Another possibility still remains, in admitting the action of local arterial hypertension. Bailliart tends to such an hypothesis. He recognizes (as does Mlorax) that local vascular trouble is at the basis of neuroretinitis, even when no arterial. lesions can be denmonstrated. This should primarily be a local hypertension which seems still higher than the value corresponding to the general arterial hypertension.
Anyhow the nature of the signs of neuroretinitis (haemorrhages, exudation), shows the direct participation of the This was also the opinion that we had adopted in our previous paper. Kahler and Sallmann, suppose the existence of a special nervous centre of hypertension, which is susceptible to the different toxic substances of renal or other origin. Such a centre would be primarily influenced in the progression of the metabolic disturbances which characterize Bright's disease, and once the hypertension were produced, the local ocular or renal lesions would follow as a consequence. (Horniker, Schieck.) Terrien and Renard in their recent paper, read at the Amsterdam Congress, conclude that " the ophthalmoscopic appearance of the so-called Bright's neuroretinitis seems to be produced by the association of multiple factors which produce a deep disturbance of the general state, manifested most frequently by hypertension and modification in the composition of the serum (lipoids, urea, etc.) These factors will produce in the eye vascular lesions, and perhaps due to those, or only in parallel with them, exudative changes. Excepting these, other special lesions will evolve at same time with the ocular lesions (especially kidney lesions)."
As pointed out previously our experience brings us to admit the existence of circulatory troubles in the genesis of Bright's neuroretinitis, independent of kidney insufficiency, and even of general hypertension. We think that the rare observations of the socalled retinitis pseudonephritica stellata, can bring a particular contribution for the understanding of these still undecided conditions. Having recently had the opportunity of seeing three such cases, we think it of interest to publish them, and to point out the suggestions which they may furnish. Our cases are as follows:
Case I.-The wife of a peasant, aged 32 years, entered the clinic on March 10, 1929 Injections with 0 50 urotropin daily, genostrychnine, phospharsyl, ultra-violet irradiation. Treatment of the nose and pharynx by specialist. On November 13 the papilla began to have a clearer delimitation, but still presented in the lower quarter the oedematous appearance. By December 8, the tumefaction had disappeared, the borders were clearer. The star was less pronounced, with fewer rays and more interrupted. The visual acuity increased to 1/3. TIhe central scotoma was much reduced. The left papilla was pale with hazy edge and veiled vessels, which became apparent outside the disc. A group of white spots with sharp outline and the size of a pin's head, or smaller was seen near the inferior part of the papilla. Two white nodules were present near the superior edge. The macula half star still persisted. Small groups of pale points spread in the inferior part of the peripapillary retina.
Case III.-A male peasant, aged 41 years, entered the clinic on January 13, 1929, for diminution of the sight of the left eye, observed during the past 12 days. He is married, has healthy children, does not smoke or drink. Has had diphtheria in childhood.
On examination, R. V. = 0,4, L. V. counts fingers at 10 cm. Ophthalmoscopic examination: R. E. nothing abnormal. L. E. The borders of the papilla and the peripapillary retina were striated and greyish. rhe centre of the papilla was more coloured, the emergence of the vessels totallv veiled, the vascular branches appeared at the border of the disc. The two superior branches disappeared under a white spot, of medium size, situated near the superior border of the papilla. From that spot the vessels continued distended and sinuous. In the inferior part, there was another white spot, covering a vessel which emerged from the border of the lesions on the right side as well. 'rhe papilla was striated on the temporal side with borders more red and less regular than in the 'rest. The papillary and macular region were occupied' by small white bright spots. In the left eye the appearance was unchanged. Visual field normal in the right, narrowed in the left eye. He continues to have no other general trouble except the retinitis.
The patient from the first observation had signs of intracranial hypertension and a tumour adherent to the ribs, of adenocarcinomatous constitution, very probably of metastatic origin. It is therefore possible that the intracranial hypertension might have been due to a cerebral metastasis and we could place this case in the same category as those published by Colrat, where a retinitis pseudonephritica had appeared during the evolution of cerebral tumours. Before Colrat, Paton and Holmes have spoken of a macular form appearing sometimes with papillary tumour oedema.
On the other hand, Pick has described as "retinitis cachecticorum," lesions appearing in the retinae of cachectic patients, especially carcinomatous, and showing haemorrhages and white spots. In his cases the anaemia was extreme.
L We could consider Horniker's eight cases in the same group. He collected these under the name of " retinitis centralis of vasomotor origin." In them the ophthalmoscopic image presented haemorrhages, oedema, and small whitish foci, and at the same time a contraction of the fine macular vessels attributed to a capillary spasm.
In conclusion all these forms have in common the presence of white spots of different sizes, localized in the posterior pole and accompanying the papillary lesions, the haemorrhages and sometimes, even choroidal lesions. Another characteristic fact is the tendency to resorption, which in fact belongs in certain conditions also to the spots of the typical neuroretinitis of Bright's disease. pressure without any leakage. " Ihe very essence of retinal haemorrhages is probably capillary dysfunction rather than high blood pressure itself .... Haemorrhages, together with exudates, are the result of injurious processes affecting their walls, or are an expression of defective circulation through them so that their endothelium is impaired." According to these authors the primary cause remains thus only an endothelial impairment, be it due to circulating deleterious toxins, or when arteriosclerosis complicates the picture, to an insufficient blood supply, adding its effect to the suffering endothelium.
There is, however, a particular class of case in which we must admit that the beginning of the lesions is the result of a simple mechanical defect of the circulation. These are the cases of pseudoalbuminuric retinitis appearing during the evolution of an intracranial tumour. We cannot discuss here the very complex problem of papillary stasis. Leber admitted once an inflammatory pathogenesis. Some authors saw in it vasomotor troubles. Recently Magitot considers papillary oedema as a result of a defect in the functions of the capillary walls. But the majority of authors will admit to-day a mechanical pathogenesis as a result of an increased intracranial pressure. The authors differ in their explanation as how the intracranial pressure will produce a papillary stasis. Paton and Holmes have admitted that intracranial pressure transmitted to the optic nerve sheath produces simultaneously the increase of pressure in the central vein and a stasis in, the lymphatic circulation. Only by the association of these two causes should a papillary stasis result. Schieck, Behr Lewinsohn, Abelsdorf, although admitting somewhat different mechanisms accept in fact the compression lymph stagnation. This theory can explain at best the papillary oedema associated with high intracranial pressure (tumours, abscesses), eventually serous meningitis, although in the latter, an inflammatory process could perhaps play a part. Some will admit that any papillary oedema, even that of Bright's neuroretinitis is always due to a high intracranial pressure and produced in the same way. Paton and Holmes distinguish sharply between the mechanical lesions due to tumour hypertension and the inflammatory process seen in nephritis or arteriosclerosis. Behr speaks in such cases of an active lymph stasis due to a real transudation of lymph through disturbed capillary walls.-All admit that during the evolution of the disease, inflammatory reactions of the tissues add themselves to the previous mechanical distension of the tumour papillary stasis. Now, should we admit that the pathogenesis of the clinical aspects which simulate a Bright's neuroretinitis is different in the case of cerebral tumours from what it is in the other cases ? 708 We tend to accept the mechanical " primum movens " in the production of tumour stasis, but as Schieck has pointed out, and as Volhard has admitted, in his theory of capillary spasm and retinal ischaemia, such circulatory trouble could not last without bringing local nutritional troubles and consecutive lesions to impose themselves on the simple initial picture.
In what concerns the exudative forms of retinitis (Bright's or pseudo-Bright's), we tend to admit the so-called inflammatory theory (taking the word inflammation in a broad sense) as discussed previously in this paper. In the case of tumour neuroretinitis the " primum movens " might be a mechanical one. But no matter what the " primum movens " might be, the so-called inflammatory process, the reaction on the part of vessels and retina must appear and contribute to the clinical picture of neuroretinitis.
Paton and Holmes themselves point out that in some cases a clinical differentiation between these two syndromes becomes impossible. Thus, the local lesions constituting the clinical syndrome can have their origin in general, metabolic, toxic disturbances (case of Brightism) or at other times, in the special conditions which follow local metabolic troubles, resulting from the mechanical action of the tumour stasis. But their evolution remains related just as their clinical pictures which can sometimes be confused.
The theories which tend to explain the production of the retinal lesions must consider also the fact of their localization at the posterior pole of the globe. Schieck explains this on a functional basis. In view of the fact that we do not find in the central portions of the retina a greater ramification of vessels than in the rest of it, although the physiological activity is much greater, one should admit that even in normal conditions, the walls of the arterioles which are situated in that portion must satisfy such increased activity by an increase of permeability. Immediately the equilibrium of pressure between the content of the vessels and their exterior is changed as a result of hypertension, this will be the territory where the first exudation will take place.
Schieck quotes the observation of Bartels, where the neuroretinitis appeared unilaterally while the other eye, aphakic for some years and amblyopic, remained without signs of retinitis. So should we explain also the observation of Greeff ,where the signs of neuroretinitis disappeared when an attack of glaucoma occurred.
Koyanagi sees the central localization of the lesions, as a localization in the territory corresponding to the choroidal lesions. in the portion where the capillary net, which is important for the nutrition of the retina, is especially close-meshed.
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In fact, the analysis of the cases related in this paper brings us to the same conclusions as others have found, that for the cause of the characteristic white spots and oedema, there is not of necessity any nephritis, or even a general hypertension. But admitting the role of the local circulatory trouble, we are still far from a full explanation of the pathogenesis. Bailliart questions why from all the retinal transudations and haemorrhages (the oedema of traumatic commotio for instance) which are so easily resorbed, only those of Bright's neuroretinitis (or we should say all retinal exudative forms), give persisting deposits. Admitting the role and origin of fibrin, as it was described by R. Duvigneaud and Mawas, we must still admit that a special element found in the serum gives to the exudates a special character which makes them lasting.
Even this again has brought us to admit the existence of special pathological elements present in the blood. But whilst for Bailliart these are of renal origin, we believe that various products will play the same role among which eventually we could count those of nephritic origin. It is worth while to note that Kollert found in the cases with neuroretinitis and malignant hypertension, an increase in blood fibrinogen, and of the sedimentation of erythrocytes.
How should we explain that among the various exudative phenomena described, the picture of Bright's neuroretinitis is so characteristically constant ? Probablv this is due to the constant presence of the same metabolic troubles, which are at the basis (If the whole syndrome of retinitis and nephritis and have a constant and characteristic way of atffecting the retina and the vessels.
In fact, We should rather admit with Duke-Elder*: " In a tissue so highly differentiated as the retina, it is only to be exptcted that different toxins acting upon it would produce pathological alterations of a closely related type, the nature of which would be determined rather by the structure itself than by the causal agent.
At the same time it is reasonable to suppose that the deficient circulation in arteriosclerosis may tend to introduce differentiating peculiarities, and that in diabetes the upset in the water balance . . . should be able to influence in a similar nianner the backward RETINITIS PSEUDO-NEPHRITICA STELLATA continuation of the posterior epithelial layer in the retina, endowing on occasion the manifestations of the disease in this tissue with clinical characteristics of its own." In the same manner we could admit that the particular conditions presiding over the production of Bright's disease would give the particularities of the clinical picture.
The existence of different toxic processes all of which cause a retinal lesion (among which are included those due to Brightism), would explain the variable prognosis in different cases. We know that the prognosis of true Bright's neuroretinitis was considered very grave, quo ad vitam. On the contrary the pseudonephritic forms do not menace life and their local evolution is generally favourable. Latterly, even the prognosis of nephritic neuroretinitis seems less grave than it was considered before.
Among his 85 patients, Kollert found seven with a duration of over 2 years. One of these had a history of 10 years, and the others 8, 7, 5 and 4 years respectively. He thinks that the bad prognosis is connected with a permanent hypertension, and if this tends to return to normal in the evolution of the disease, the prognosis becomes better. This shows that the prognosis is a function of the intensity of the general trouble and that even in nephritis this is not always so bad as to lead to early death.
We could not, unfortunately, follow up all the 35 cases of neuroretinitis over a long period. We have, however, a case of 7 years' duration in which the retinal signs have disappeared and the visual acuity has increased to 1. Another patient is also alive 8 years after the diagnosis of neuroretinitis was made, notwithstanding marked hypertension (24/17 at the time of the first examination), which has continued till to-day. This might show that even hypertension alone is not always a true index for the prognosis.
The relatively severe prognosis of Bright's neuroretinitis shows at any rate the seriousness of the general trouble in Brightism. If this happens to recede, or to remain unprogressive the lesions of neuroretinitis themselves do not seem to be more persistent than in the other exudative forms. The resorption of the eclamptic forms, intermediary position, as a transition between the typical Brightic forms and the different exudative ones, as described by Junius and Horniker. Their study gives us a better understanding of the pathogenesis of Bright's neuroretinitis, suggesting to us a similar mechanism in the production of the lesions.
The different aetiological factors acting on the retina (acute or chronic infectious diseases, cranial traumata, cerebral tumours, serous meningitis) determine (probably through a vascular mechanism) their related pictures, which represent somewhat the special kind of reaction of the retina, and differ in details according to the different cases and aetiologies. At the origin of the pseudoBriglitic retinitis, due to intra-cranial tumour, there seems to be a mechanical lymph stasis, causing the papillary oedema and through it metabolic troubles. At the origin of the pseudo-Brightic, infections, etc., retinitis the local troubles seem under the dependence of general metabolic processes. All follow thereafter a similar evolution and produce related fundus pictures.
The neuroretinitis of nephritics is not connected by any causal link with the kidney lesions and therefore the only justified name should be that of Bright's neuroretinitis (understanding Brightism as a general disease, with renal, ocular and general manifestations.)
From the facts discussed here, we incline to admit that the production of the neuroretinitis is independent of arterial hypertension, which like the renal lesions, is only a symptom in evolution under the influence of the same causes.
The difference in evolution and prognosis between the Brightic forms and the so-called pseudonephritic is due to their different aetiology and to the intensity with which this affects the general state. This explains the benignity of those due to local processes and on the contrary the gravity of those where the whole organism is participating (hypertension, Brightism).
The characteristic clinical picture of Bright's neuroretinitis, shows that the special metabolic trouble, which forms its basis, has in its nature intensity and distribution of vascular action, particular and constant characteristics.
We think it might be of interest to group in a general table the observations we have discussed. 
